The cytoskeleton as a therapeutic target in childhood acute leukemia: obstacles and opportunities.
Antimitotic agents that interfere with the tubulin/microtubule system are important in the treatment of a range of cancers. Natural product tubulin-binding agents such as the Vinca alkaloids have proven highly effective in the treatment of leukemia. Improved understanding of the mechanisms of action of these and related drugs has led to the identification of distinct binding sites on tubulin that cause inhibition of spindle microtubule dynamics, mitotic arrest and cell death. Despite the efficacy of these agents, treatment failure caused by the emergence of drug resistant leukemic cells is a significant clinical problem. Alterations in the cellular target of tubulin-binding agents have been strongly implicated in resistance to these agents. This review will focus on the microtubule cytoskeleton and its role in drug resistance in leukemia. The identification of novel protein pathways involved in drug response and the development of new drugs targeted against microtubules, offers opportunities to treat resistant disease, improve outcome and potentially reduce toxicity for leukemia patients.